To measure the electrical resistivity (  ) of the negative PMMA prepared via the process in the figure 1(a), a series of the wire contacting with two electrodes, as shown in figure S1 , were fabricated using different e-beam doses. The length (L) and width (W) of the wire are 100 and 10 μm, respectively. As mentioned in the main text, the e-beam dose is very important to turn the PMMA from positive to negative resist.
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So it would be reasonable to deduce that the e-beam dose is also a key parameter to determine the electrical property of the negative PMMA. We measured the relationships of the resistance (R) and the thickness (T) to the e-beam dose, respectively, as shown in figure S2 . The resistance of the wires was measured by a semiconductor characteristic system (Keithley 4200) at room temperature and the thickness was measured by an atomic force microscope (AFM). One can see that the resistance becomes smaller and smaller with the increase of the e-beam dose and finally tends to be a constant of about 100 kΩ. On the contrary, the thickness increases with the dose increasing and also tends to be constant when the dose is high up to about 0.3 C/cm 2 . The thickness of the negative PMMA after 800 o C annealing at the highest dose was decreased to about 30 nm from the original thickness of 180 nm of the pre-backed PMMA before the e-beam irradiation. The thickness decreasing may come form the following two aspects [19, 20] 
